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3. A copy of the. /rational Application as filed (35 USC 371(c)(2)) ( 

a. B is transmitted herewith. 

b. □ is not required, as the application was filed in the US Receiving Office (RO/US). 

c. □ has been transmitted by the International Bureau. 

4. DA translation of the International Application into English (35 USC 371(c)(2)). 

5. □ Amendments to the claims of the International Application under PCT Article 19 (35 USC 371 (c)(3)). 

a. □ are transmitted herewith (required only if not transmitted the International Bureau) 

b. □ have been transmitted by the International Bureau. 

6. □ A translation of the amendments to the claims under PCT Article 19 (35 USC 371(c)(3)). 

7. B An oath or declaration of the inventor (35 USC 371(c)(4)). 

8. □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 

(35 USC 371(c)(5)). 

Other document(s) or information included: 

9. □ An information Disclosure Statement under 37 CFR 1.97 and 1.98. 

10. H An assignment document for recording. • 

10.1 □ A copy of the International Filing Receipt. 

10.2 H A copy of the International Search Report. 

10.3 ETJ A copy of the International Preliminary Examination Report. 

10.4 H Preliminary Amendment deleting multiple dependent claims. 

1 1 . The above checked items are being transmitted: 

H by thirty (30) months and a proper demand for International Preliminary Examination was made by the 19th 
month from the earliest claimed priority date. 

12. At the time of transmittal, the time limit for amending claims under Article 19: 

a. □ has expired and no amendments were made. 

b. □ has not yet expired. 

13. Certain requirements under 35 USC 371 were previously submitted by the applicant on , 

namely: 



sLx/spm. J (Ls'J><A&ri Date: December 10. 1998 

Susan S. Jackson/Registration No. 41,302 
Clariant Corporation 
4331 Chesapeake Drive 
Charlotte, North Carolina 28216 
Telephone: 704/395-6716 
Facsimile: 704/395-6727 



0°/868871 

53?fec ? dPCI/F7~ 05JUN 2001 

Attorney's Docket No. 1 53-591 6/PCT PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re new U.S. patent application of : Attn: BOX PCT (DO/EO/US) 

Jan MALIK et al. : 

Serial No. To Be Assigned : 

Filed: December 1 0, 1 998 : 

For: STABILIZER COMPOSITIONS : December 1 0, 1 998 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Dear Sir: 

Preliminary to the examination of the above-identified application, please 
amend the application as follows: 
In the Specification : 

Page 1, delete lines 4-5. 

Page 1, line 6, insert -BACKGROUND OF THE INVENTION--. 

Page 2, line 1 , insert --SUMMARY OF THE INVENTION--. 

Page 2, line 2, after "SUMMARY OF THE INVENTION", insert -The invention 
relates to stabilizer compositions for stabilizing polyethylene-based thermoplastic 
polymers in processing. - 

Page 2, line 23, insert -DESCRIPTION OF THE PREFERRED EMBODIMENTS-. 

In the Claims : 

Please amend the claims as follows: 
Claim 3, line 1, delete "or 2". 

Claim 4, line 1, delete "any preceding claim" and substitute therefor -claim 

1--. 

Claim 5, line 1, delete "any preceding claim" and substitute therefor -claim 

1-. 

Claim 8, line 2, delete "or". 



In re new U.S. patent application of: 

Jan MALIK et al. 

Serial No. To Be Assigned 

Filed: December 1 0, 1 998 

Page 2 



The claims have been amended to delete the multiple dependent claims so 
as to reduce the application fees. 



Clariant Corporation 
Industrial Property Department 
4331 Chesapeake Drive 
Charlotte, North Carolina 28216 
Telephone: 704/395-6716 
Facsimile: 704/395-6727 



REMARKS 



Respectfully submitted, 




Susan S. Jackson 
Registration No. 41,302 
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/ STA BI LIZE R C O MP OS IT IONS 




The invention relates to stabilizer compositions for stabilizing polyethylene-based thermoplastic 
5 polymers in processing. 

During processing into articles, polymers are subjected to high temperatures and pressures which 
can have an adverse effect on the molecular weight and physical properties of the polymers and 
on the appearance of the finished articles made from these polymers. Therefore, there is a need 
10 for antioxidant and color stabilizing additives which minimize oxidation and discoloration. 

United States Patent No. 4 806 580 discloses stabilizer mixtures for stabilizing plastics material, 
e.g. polypropylene, in processing, containing (a) a chroman derivative and (b) an organic 
phosphite or phosphorate in a weight ratio of a:b of 1 :5 to 1 : 1 4. 

15 

European Patent Application 0 542 108 discloses a stabilizing mixture for plastics materials 
i containing polyethylene, comprising (a) a tocopherol compound and (b) a phosphorus- or 
sulphur-containing secondary antioxidant in a weight ratio of a:b of 1:1.4 to 1:5. The 
corresponding disclosure exists in the article of S.F. Laermer and P.F. Zambetti published in the 
20 Journal of Plastic Film & Sheeting, volume 8, 1992, pages 228 to 248. This article further 

describes a mixture of ct-tocopherol, "Irganox (trade mark) 1010" (a sterically hindered phenol), 
and "Irgafos 168" (a phosphite) in the weight ratio of 1:1:4 for the stabilization of polypropylene. 

The article of S.S. Young, S.F. Laermer and P.F. Zambetti published in the Journal of Plastic 
25 Film & Sheeting, volume 1 1, 1995, pages 126 to 142, demonstrates that ct-tocopherol 

formulations can replace phenol/phosphite combinations as the primary antioxidant system, or 
the a-tocopherol formulations can simply replace the phosphite portion to achieve better 
performance. 

30 German Patent No. 26 60 746 discloses the use of symmetrical triarylphosphites in combination 
with sterically hindered phenolic antioxidants in the stabilization of polyolefins. 
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It is the object of the present invention to provide an improved stabilizer composition for the 
stabilization of polyethylene-based thermoplastic polymers, such that both processing stability 
and color of the final products are improved. 

5 This object is achieved with the stabilizer composition as hereinunder described. It has 
surprisingly been found that relatively small additions of ct-tocopherol to known additive 
systems for polyethylene-based polymers, composed of a phenolic antioxidant and a phosphorus 
"based secondary antioxidant, results in an unexpected synergistic effect. This stabilizer 
■. composition according to the invention comprising at least one member of three known additive 
10 classes significantly outperforms the additive systems that are known in the art. 

Accordingly, the present invention provides a stabilizer composition comprising 

a) at least one sterically hindered phenol, 
15 b) at least one phosphorus-containing secondary antioxidant, and 

c) at least one tocophenol compound 

wherein the weight ratio of component (a) to component (b) is from 2:1 to 1 :4 and the 
weight ratio of component (a) to component (c) is from 2:1 to 10:1, 

20 for the stabilization of polyethylene-based thermoplastic polymers against degradation, 

crosslinking and/or discoloration due to the exposure to heat or light, especially in the presence 
of oxygen. 

The preferred weight ratio of component (a) to component (b) is 1:1 and that of component (a) to 
25 component (c) is 5 : 1 . 

The term "tocopherol compound" refers to any compound having the basic tocopherol structure 
of the vitamin E group. The preferred tocopherol compound as component (a) in the stabilizer 
composition according to the present invention is a-tocopherol (5,7,8-trimethyl-tocol). 

30 

As used herein, the term "sterically hindered phenol" refers to those compounds that are 
preferably derived from 2,6-di-tert.-butyl-phenol,2-tert.-butyl-6-methylphenol,2-tert.-butyl-5- 
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methylphenol or other hindered phenols. Preferred examples of such compounds are 2,2'- 
Bis[3,5-[3 ,5-bis( 1 , 1 -dimethylethyl)-4-hydroxyphenyl]- 1 -oxopropoxyjmethyl- 1 ,3-propanediyl- 
3 ,5-bis( 1 , 1 -dimethylethyl)-4-hydroxybenzenepropanoate; octadecyl-3 ,5-bis( 1 , 1 -dimethylethyl)- 
4-hydroxybenzene-propanoate; 1 ,3 ,5tris[[3 ,5-bis( 1 , 1 -dimethylethyl)-4-hydroxyphenyl]methyl]- 
1 ,3,5-triazme-2 A6(lH,3H,5H)-trione; 4,4%4^^ 

(methylene)]tris[2,6-bis(l, 1 -dimethylethyl)-phenol; Ethanediyl-3,5-bis(l , 1 -dimethylethyl)-4- 
hydroxy-thiodi-2,l-benzenepropanoate; 2:1 calcium salt of monoethyl-[[3,5-bis(l,l- 
dimethylethyl)-4-hydroxyphenyl]methyl]-phosphonic acid ester; 2-[3-[3,5-bis(l,l- 
dimemylemyl)-4-hydroxy-phenyl]-l-oxo-propyl]fy 

hydroxy-benzenepropanoic acid; 2,2'-oxamido-bis-[ethyl-3-(3,5-di-tert.butyl-4- 
hydroxyphenyl)propionate] or mixtures thereof. 

As also used herein, the term "phosphorus-confining secondary antioxidant" refers to 
compounds being hydroperoxide decomposers, i.e. compounds having the ability to react with 
hydroperoxides to yield non-radical products, essentially decomposing hydroperoxides into 
stable by-products. Examples of such compounds are triesters of phosphorous acid (phosphites) 
and diesters of phosphorous acid (phosphorates). Preferred specific members of the phosphorus- 
containing secondary antioxidants are Triphenylphosphite, Trisisodecylphosphite; 
Tris(nonylphenyl)phosphite; Distearyl pentaerythritol diphosphite; 2,4,6-tri-tert.-butyl-phenyl-2- 
butyl-2-ethyl- 1 ,3-propanediol phosphite; Bis(2,4-di-tert.-butylpheny l)-pentaerythrityl 
diphosphite; 2,2' ,2"-nitrilo triethyl-tris[3,3 ' ,5,5 '-tetra-tert.-butyl-l , 1 '-biphenyl-2,2'- 
diyl]phosphite; Bis[2,4-di-tert.-butyl-6-methyl-phenyl]ethyl phosphite; 2 3 2'-Ethylidene-bis-(4,6- 
di-tert.-butylphenyl)fluorophosphite; Tris-(2,4-di-tert.-butylphenyl)phosphite; the 4,6-di-tert.- 
butyl-m-cresol condensation products with the Friedel-Crafts-reaction products of biphenyl and 
phosphorus trichloride; Tetrakis [2,4-di-tert.-butylphenyl]-4.4'-biphenylenediphosphonite; the 
condensation products of 2,4-di-tert.-butylphenol with the Friedel-Crafts-reaction product of 
biphenyl and PC1 3 . 

The term "polyethylene-based thermoplastic polymer" refers to all types of homo- and 
copolymers of ethylene, e.g. high density polyethylene, low density polyethylene, linear low 
density polyethylene, ultra low density polyethylene and ultra high molecular weight 
polyethylene or to blends of polyethylene and at least another polymer. Those skilled in the art 
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will know how to make the different types of copolymers that can be formed with ethylene, 
including alternating, block and graft copolymers as well as how to make blends of polyethylene 
with other polymers. 

5 If in the stabilizer composition according to the present invention more than one compound of 
component (a), (b) or (c) is present, the definition of the weight ratios always refers to the total 
amount of component (a), (b) or (c). 

■ The phosphites and phosphonites as well as the sterically hindered phenols disclosed above can ' 
10 be synthesized by techniques well known in the art from known compounds. They are 

commercially available and their tradenames as well as their chemical structural formulae are 
summarized in table 1. 

The stabilizer composition of the present invention may be produced by simple physical mi xing 
15 of the compounds (a), (b) and (c) in the desired weight ratio according to known methods. A 

preferred method is the dry blending of the components resulting in a free-flowing mixture 
: which may be further subjected to a pre-extrusion step in order to achieve homogeneity and easy- 

to-handle pellets. The process for producing the stabilizer composition is a further aspect of the 

present invention. 

20 

A masterbatch composition comprising a stabilizer composition according to the invention and a 
thermoplastic material which is identical to or compatible with the thermoplastic polymer to be 
stabilized is similarly an object of the invention. Masterbatch compositions according to the 
invention comprise 10 to 80% by weight, preferably 5 to 25% by weight of the stabilizer 
25 composition and 90% to 20% by weight, preferably 95 to 75% by weight of the afore-mentioned 
thermoplastic material. 

The invention also provides a method for enhancing the processing stability of polyethylene- 
based thermoplastic polymers comprising - incorporating therein at any convenient state of the 
30 processing - a stabilizing quantity of the stabilizer composition. This can be carried out according 
to known methods and may involve the incorporation of the stabilizer composition as such or in 
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the fonn of the above-mentioned masterbatch. Also, the individual components can be 
incorporated separately in the correct ratio. 

The concentration of the stabilizer mixture amounts from 0.001 to 5% , preferably from 0.01 to 
5 1%, more preferably from 0. 1 to 0.5% by weight, based on the weight of the polyethylene-based 
thermoplastic polymers to be stabilized. 

The present invention further embraces a stabilized polyethylene-based thermoplastic polymer 
and any article manufactured therefrom that has been stabilized by the incorporation therein a 
10 stabilizing quantity of the stabilizer composition according to the present invention. 



1- Further additives which may be added, if appropriate, include plasticicers, lubricants, 

emulsifiers, pigments, dyestuffs, nucleating agents, optical brighteners, flameproofing agents, 
antistatic agents, blowing agents, U.V. absorbers, U.V. quenchers, hindered amine light 

15 stabilizers, metal deactivators and several others commonly used. 

As mentioned above the tradenames, the chemical structural formulae and the chemical names of 
the components (a) and (b) are listed in table 1 . 



TABLE 1 

Trade names, chemical names and chemical structural formulae of the individual components of 
the stabilizer composition according to the invention. 



25 Irganox® 1010 (Ciba-Geigy) 

Terralds[memylen-3-(3S5')-di-tert.-butyl-4'-hydroxyphenyl)propionate]memane 



HO ~<0)~ CH 2 CH 2 COCH 2 
O 
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Irganox®1076 (Ciba-Geigy) 

Octadecyl-3,5-bis(l,l-dimethylethyI)-4-hydroxybenzenepropanoate 



HO-^Q>- CH 2 CH 2 COC 18 H 37 
O 



Irganox®31 14 (Ciba-Geigy) 
:~ l,3,5-tris[[3,5-bis(14-dimethylethyl)-4^^ 
10 trione 



OH 



CH, 
I \0 




/ N ir N 

u 0 o 



OH 
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Irganox®1330 (Ciba-Geigy) 
4,4\4"-[(2A6-trimethyl^ 
dimethylethyl)phenol 

5 

OH 




Naugard® XL-1 (Uniroyal Chemical) 
m 2,2 5 -oxamido-bis-[emyl-3-(3 J 5-di-tert.-butyl-4-hydroxyplienyl)propionate] 
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Irganox®MD-l 024 (Ciba-Geigy) 

2-[3-[3,5-bis(l,l-dimethylethyl)-4-hydroxyphenyl]-lK>xpropyl]hydrazide-3,5 
dimethylethyl)-4-hydroxy-benzenepropanoic acid 



tt°—\J~ C^O^CNH-NHCOLjCH^— <( } — OH 





1 Irganox® 1 035 (Ciba-Geigy) 

1Q Ethanediyl -3,5-bis(l , 1 -dimethylethyl)-4-hydroxy-thiodi-2, 1-benzenepropanoate 




15 Irganox®1425 WL (Ciba-Geigy) 

2:1 calcium salt of monoethyl-[[3 J 5-bis(14-dimethylethyl)-4-hydroxy-phenyl]methyl]- 
phosphonic acid ester 



H0 -0— CH 2— 



Ca 2+ 
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Weston®TPP (General Electric) 
Triphenyl phosphite 

0-o-p-o-O 



o 




Weston®TNPP (General Electric) 
Tris(nonylphenyl)phosphite 




Weston®618 (General Electric) 
Distearyl pentaerythritol Diphosphite 



OCB^ CH 2 0 
H 37 C 18 -0-p( )c( >0-C l8 H 37 
OCH 2 CH 2 0 
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Ultranox 641 (General Electric) • - 

2,4,6-tri-tert.-butylphenyl-2-butyl-2-ethyl-l,3-propanediol phosphite 



C(CH 3 ) 3 /0 _ CH ^ /CH _ CH ^ 




(.ca^fi—^J— o— p c ch,— at, 

-C(CH 3 ) 3 ^O-CE/ \ CH2 — CH 3 



Ultranox^626 (General Electric) 
Bis(2,4-cn-tert-burylphenyl)-pentaerytliritol-diphosphite 

JO 

^ /°~ H2C \/ CH ~°\ 

£r-°— \ A /— °-<D 

O ILfT x ch 2 — cr 



Ethanox 398 (Ethyl Corporation) 
15 2,2'-EthyUdene-bis(4,6-di-tert.-butylphenyl)fluorophosphite 
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Irgafos®38 (Ciba-Geigy) 

Bis[2,4-di-tert.-butyl-6-methyl)phenyl]ethyl phosphite 




5 



5 Irgafos®12 (Ciba-Geigy) 

, 2,2',2"-nitrilo triethyl-tris[3,3 ' J 5,5'-tetra-tert.-butyl-l,l '-biphenyl-2,2 , -diyl]phospbite 

10 




Irgafos®168 (Ciba-Geigy) 
1 5 Tris(2,4-di-tert.-butylphenyl)phosphite 
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GSYP-101 (Yoshitomi) - - 

TetraMs[2,4-di-tert.-butyl-5-methyl-phenyl]biphenylene-diphosphonite 




Irgafos®P-EPQ (Ciba-Geigy) 
Sandostab®P-EPQ (Clariant) 
Composed of 

1) 50-80 parts of Tetrakis(2,4-di-tert.-butylphenyl)-biphenylene-diphosphonite 



R = H 



2) 1 0-25 parts of bis(2 > 4-di-tert.-butylphenyl)biplienylene-monopliosplionite 

3) 10-25 parts of tris(2,4-di-tert.-butylphenyl)phosphite 



For avoidance of doubt, in this specification tert.-butyl means tertiary-butyl, -C(CH 3 ) 3 . 



The following non-limiting examples illustrate the invention in its various aspects. All parts and 
percentages are expressed by weight. 
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EXAMPLES 

The following types of unstabilized polyethylene are used in the examples described 
hereinunder: 



[ PE No. 


Type of Polyethylene 


PE-1 


HDPE, prepared with Cr-catalyst, blow molding grade 
MFI = 0.25 g / 10 min (190°C / 2.16 kg) 
MFI = 18.96 g / 10 min (190°C / 21.6 kg) 


PE-2 


HDPE, prepared with Ti-catalyst 
MFI = 2.4 g / 10 min (190°C / 10 kg) 


PE-3 


LLDPE, MFI = 1.4 g / 10 min (190°C / 2.16 kg) 



The various additives tested are used as received from the respective suppliers. ATP means a- 
tocopherol. 



Code 


Composition component 


Tradename / Manufacturer 1 


AO-1 


component (a) 


Irganox 1 0 1 0/Ciba-Geigy 


AO-2 


component (a) 


Irganox 1076/Ciba-Geigy 


PS-1 


component (b) 


Sandostab P-EPQ/Clariant 


ATP 


component (c) 


Ronotec 20 1/Hoffmann-La Roche 



The tested samples are prepared as follows. In each case 100 parts of the different types of 
polyethylenes are dry-blended with the tested additives as well as with a lubricant, followed by 
pre-extrusion in a single screw laboratory extruder with 80 rpm at temperatures as given below i 
table 2. 

After extrusion compounding the materials are sequentially passed in total five times through a 
single screw extruder (compression ratio =1:3, L/D = 20) at temperatures and numbers of 
revolutions per minute as given below in table 2. The unstabilized resins are in most cases also 
processed through the extruder so that all materials have the same heat history. After the five 
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extrusion passes the materials are assessed in respect of color quality and change of molecular 
weight. 

The color quality is reported in terms of the Yellowness Index (YI), determined on the granules 
in accordance with the ASTM 1925-70 Yellowness Test. The higher the value, the lower the 
color quality, i.e. the worse the discoloration. 

The change of the molecular weight is reported in terms of the melt flow index (MFI) according 
to ASTM D-1238-70, measured in a Zwick melt flow indexer at temperatures and loads as given 
below. Experiment errors of the MFI measurements are determined from an independent series 
of measurements, and are found to be ± 0.01 for the MFI measured at 190°C and 2.16 kg load, 
and ± 0.3 for the MFI measured at 190°C and 21.6 kg load. 



Comparison data refers to the following prior art documents (D): 



Code 


Document 


D-l 


Gachter, Mttller, Plastics Additives, 3rd edition, Hanser Publishers 1990 


D-2 


Journal of Plastic Film & Sheeting, volume U, 1995, pages 126-142 


D-3 


US P 4,806,580 


D-4 

L 


EP-A-0 542 108 
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TABLE 2 

Additional conditions of the sample preparations. - 



| Example 


Type 


Lubricant 


Compounding 


Extrusion 


No. 


ofPE 




temperature 










temp. 


rpm 


1 


PE-1 


500 ppm Zn Stearate 


200°C 


220°C 


70 1 


2 


PE-1 


500 ppm Zn Stearate 


200°C 


240°C 


70 ~| 




PE-2 


1000 ppm Ca Stearate 


210°C 


270°C 


100 




PE-3 


1000 ppm Ca Stearate 


210°C 


240°C 


70 



EXAMPLE 1 

Comparison data (CD) CD-I presents the stabilization system according to the currently used 
formulation. 

CD-2 presents the system described in D-2. 

CD-3 corresponds to the disclosures given in D-3 and D-4. 

I- 1 is an example according to the present invention. 

As is evident from the results given in table 3, the stabilizer composition according to the 
invention offers significantly better melt stabilization than systems according to the prior art, 
providing simultaneously an excellent color retention. The unstabilized polymer (PE-1) 
illustrates the effect of pronounced crosslinking after 5 repeated extrusions; the MFI drops to the 
undesirable value of 9.96 g / 10 min. 
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TABLE 3 

Data of example 1. 



Experiment 


AO-1 


PS-1 


ATP 


MFI 


YI 




[ppm] 


[ppm] 


[ppm] 


[190°C/2.16kg] 


[190°C/2.16 kg] 




PE-1 








0.05 g/ lOmin 


9.96g/10min 


1.23 


CD-I 


500 


500 




0.16 g/ lOmin 


15.79 g/ 10 min 


-0.6 1 


CD-2 


500 




100 


0.15 g/ lOmin 


15.79 g/ 10 min 


0.57 


CD-3 




500 


100 


0.11 g/ lOmin 


13.06 g/ 10 min 


0.95 


1-1 


500 


500 


100 


0.2g/10min 


17.43 g/ 10 min 





E XAMPLE 2 

Comparison data CD-I to CD-4 describe common formulations of polyethylene. 
CD-5 and CD-6 correspond to the additive systems described in D-2. 
CD-7 and CD-8 correspond to the systems disclosed in D-3. 
10 1-1 to 1-4 are stabilizer compositions according to the invention. 

As can be seen from the results summarized in table 4, the unstabilized polymer is significantly 
crosslinked after the 5 extrusions. Further, the stabilizer compositions according to the invention 
significantly outperform the systems known in the art with regard to the melt flow retention and 

15 color stabilization. The comparison of the results of CD-3 with those of 1-1 on the one hand and 
of the results of CD-4 with those of 1-2 on the other hand clearly demonstrate that the obtained 
stabilization effect is not caused by an increase of the total concentration of phenolic antioxidant 
(AO-1 and ATP). It is believed that the stabilization performance of the stabilizer compositions 
according to the invention, i.e. 1-1 and 1-2 in the aforementioned comparison, is achieved by a 

20 synergistic action of all three components of the stabilizer composition and, thus, cannot be 
regarded as pure additive, i.e. quantity depending effects. Since the effectiveness of the single 
components AO-1, PS-1 and ATP is well known in the prior art, it is surprising to find this 
particular synergy by triple-combinations according to the present invention. 
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T ABLE 4 

Data of example 2. 





Experiment 


AO-1 


PS-1 


ATP 


MFI 


YI 






[ppmj 


[ppm] 


tPP m ] 


[190°C/2.16 kg] 


[190°C/2.16 kg] 






PE-1 








f| f)1 a 1 1 A mi'n 


Q 1 A rr / 1 A T-v-ii-n 

7.1U g/ iumui 


„_ 


I 


CD-I 


500 


750 




0 1 7 o / 1 D 7-nin 
\J.Ll g/ 1 W mm 


lo./og/ iu mm 


-1.00 




CD-2 


500 


1000 




u.au g / iu min 


io.Uo g / IU mm 


-1.10 




CD-3 


750 


750 




0.17g/ 10 min 


17.01 g/ 10 min 


-0.11 




CD-4 


750 


1000. 




0.20 g/ 10 min 


18.21 g/ 10 min 


-0.24 




CD-5 


500 




100 


0.14g/10min 


15.70 g/ 10 min 


-0.39 




CD-6 


750 




100 


0.15 g/ 10 min 


16.33 g/ 10 min 


-1.14 




CD-7 




750 


100 


0.14 g/ 10 min 


14.49 g/ 10 min 


0.59 




CD-8 




1000 


100 


0.16 g/ 10 min 


15.46 g/ 10 min 


0.42 




1-1 


500 


750 


100 


0.21 g/ 10 min 


18.16g/ lOmin 


-0.90 




1-2 . 


500 


1000 


100 


0.23 g/ 10 min 


18.98 g/ 10 min 


-1.10 




1-3 


750 


750 


100 


0.22 g/ 10 min 


18.55 g/ 10 min 


-1.61 




1-4 


750 


1000 


100 


0.24 g/ 10 min 


19.10 g/ 10 min 


-1.67 

i 



EXAMPLE 3 

CD-I and CD-2 are comparison tests. 1-1 is according to the invention. The results are 
summarized in table 5. 

10 

Again, the stabilizer composition according to the invention gives the best melt and color 
stabilization. The comparison of the results of CD-2 or CD-3 with those of 1-1 repeatedly appears 
to confirm that the stabilization effect is achieved by a synergistic effect of all three components 
of the stabilizer composition according to the invention. 
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T ABLE g 

Data of example 3. 



J Experiment 


AO-1 [ppm] 


PS-1 [ppm] 


ATP [ppm] 


MFI [190°C/10 kg] 


YI | 


PE-2 








4.83 g/lOmin = ~ 




CD-I 


1000 






3.97 g/ lOmin 


2.8 


CD-2 


500 


1000 




2.86 g/ lOmin 


2.7 I 


I-l 


400 


1000 


100 


2.55g/10min 


1.4 



EXAMPLE 4 

CD-I and CD-2 are comparison tests. I-l is according to the invention. The results are 
summarized in table 6. 

As can be seen from table 6 the stabilizer composition according to the invention conferred 
unexpectedly outstanding melt flow retention and color stabilization to the tested polymer. This 
stabilization effect is achieved at a significantly lower total stabilizer concentration than it was 
used in CD-2. 



TABLE 6 

Data of example 4. 



Experiment 


AO-2 [ppm] 


PS-1 [ppm] 


ATP [ppm] 


MFI [190°C/2.16 kg] 


YI 


CD-I 


700 






0.82g/10min 


3.0 


CD-2 


700 


1000 




1.25 g/ lOmin 


0.2 


I-l 


250 


1000 


100 


1.30g/10min 


-0.8 
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CJLAIMS 

1. A stabilizer composition for the stabilization of polyethylene-based thermoplastic polymers 
comprising 

a) at least one sterically hindered phenol, 

b) at least one phosphorus-containing secondary antioxidant, and 

c) at least one tocopherol compound 

wherein the weight ratio of component (a) to component (b) is from 2: 1 to 1 :4 and 
the weight ratio of component (a) to component (c) is from 2:1 to 10:1. 

2. A composition according to claim 1 wherein the weight ratio of component (a) to 
component (b) is 1:1 and the weight ratio of component (a) to component (c) is 5:1. 

3. A composition according to claim 1 or 2 wherein the tocopherol compound is a-tocopherol 
(5,7,8-Trimethyl-tocol). 

4. A composition according to any preceding claim wherein the sterically hindered phenol is 
2,2 , -Bis[3 s 5-[3,5-bis(14-dimemylemyl)-4-hydroxyphenyl]-l-oxoprop-oxy]me%^ 
propanediyl-3,5-bis(l , l-dimethylethyl)-4-hydroxybenzenepro-panoate; Octadecyl-3,5- 
bis(l , 1 -dimethylethyl)-4-hydroxybenzenepropanoate; 1 ,3,5-tris[[3,5-bis(l, 1 - 
dimethylethyl)-4-hydroxyphenyl]methyl] 1 ,3 J 5,-triazine-2,4 J 6(lH J 3H,5H)trione; 4,4',4"- 
[2,4,6-trimefryl-l,3,5-benzenetriyl)rt^^ 

Emanediyl-3,5-bis(14-dimemylemyl)-4-hydroxy-thiodi-24-benzenepropanoa 2:1 
calcium salt of monoemyl-[[3 J 5-bis(ia-dime%lemyl)-4-hydroxyphenyl]-methyl]- 
phosphonic acid ester; 2-[3-[3,5-bis(14-dimethylethyl)-4-hydroxy-phenyl]-l-oxopropyl]- 
hydrazide-3,5-bis(l J-dimethylethyl)-4-hydroxy-benzene-propanoic acid; 2,2'-oxamido- 
bis-[ethyl-3-(3 ) 5-di-tert.-butyl-4-hydroxyphenyl)-propionate] or mixtures thereof. 
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5. A composition according to any preceding claim wherein the phosphonis-containing 
secondary antioxidant is Triphenylphosphite, Tris-isodecylphosphite; 
Tris(nonylphenyl)phosphite; Distearyl pentaerythritol diphosphite; 2,4,6-tri-tert.- 
butylphenyl-2-butyl-2-ethyl-l,3-propanediol phosphite; Bis(2,4-di-tert.-butylphenyl)- 
pentaerythrityl diphosphite; 2,2',2"-nitrilo triethyl-tris[3,3' J 5,5'-tetra-tert.-butyl-l j r- 
biphenyl-2,2'-diyl]phosphite; Bis[2,4-di-tert.-butyl-6-methyl-phenyl]ethyl phosphite; 2,2'- 
EthyUdene-bis-(4,6-di-tert.-burylphenyl)fluorophosphite;Tris(2,4-di-tert.- 
butylphenyl)phosphite; the 4,6-di-tert.-butyl-m-cresol condensation products with the 
Friedel-Crafts-reaction products ofbiphenyl and phosphorus trichloride; Tetrakis [2,4-di- 
tert.-butylphenyl]-4 ) 4 , -biphenylenediphosphonite;the condensation products of 2,4-di-tert.- 
butylphenol with the Friedel-Crafts-reaction product ofbiphenyl and PC1 3 . 

6. A method for enhancing the processing stability of polyethylene-based thermoplastic 
polymers comprising incorporating therein before or during processing a stabilizing 
quantity of the stabilizer composition according to claim 1. 

7. A method according to claim 6 wherein the stabilizer composition is added in an amount of 
from 0.001 to 5% by weight, preferably from 0.01 to 1% by weight, more preferably from 
0.1 to 0.5% by weight, based on the thermoplastic polymer. 

8. A process for producing a stabilizer composition according to claim 1 comprising mixing 
the components (a), (b) and (c) in the weight ratios given in claim 1 or 



9. 



A masterbatch composition comprising a stabilizer composition according to claim 1 and a 
thermoplastic material which is identical or compatible with the polyethylene-based 
thermoplastic polymer to be stabilized. 
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10. A masterbatch composition according to claim 9 comprising 10 to 80% by weight, 
preferably 5 to 25% by weight of the stabilizer composition and 90 to 20% by weight, 
preferably 95 to 75% by weight of said thermoplastic material. 



11. A stabilized polyethylene-based thermoplastic polymer and any article manufactured 
therefrom being stabilized by the incorporation therein of a stabilizing quantity of the 
stabilizing composition according to claim 1. 
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DECLARATION AND POWER OF ATTORNEY FOR 
UNITED STATES PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 
name, and 

i believe that I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if more than one name is listed below) of the subject matter 
which is claimed and for which a United States patent is sought on the invention entitled 

STABILIZER COMPOSITIONS 

the specification of which 

IX] is attached hereto. 

[ ] was filed on as application and, if these brackets contain an X [ ],was 
amended on 

[ X ] was filed as Patent Cooperation Treaty international application under No: 
PCT/IB97/00770/ on 24 June 1997, if these brackets contain an X [ ], was 
amended under Patent Cooperation Treaty Article 19 on if 
these brackets contain an X [ ], entered the national stage in the United 
States on ,19 and was accorded Serial No. , and, if 

these brackets contain an X [ ], was amended on 
I hereby state that I have reviewed and understand the contents of the above- 
identified specification, including the claims, as amended by any amendment(s) referred to 
above. 

I acknowledge my duty to disclose all information which is known by me to be 
material to patentability as defined in Title 37, Code of Federal Regulations, §1 .56. 

I hereby claim the benefit under Title 35, United States Code, §119(a)-(d) of any 
foreign application(s) for patent or inventors certificate indicated below and of any Patent 
Cooperation Treaty international application(s) designating at least one country other than 
the United States indicated below and have also identified below any foreign application(s) 
for patent or inventor's certificate and Patent Cooperation Treaty international application(s) 
designating at least one country other than the United States for the same subject matter 
and having a filing date before that of the application for said subject matter the priority of 
which is claimed: 
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Country Number Filing Date Priority Claimed 

GB 9613515.7 27. June 1996 [X]Yes [ ] No 

I hereby claim the benefit under Title 35, United States Code, §11 9(e) of any United 
States provisional application(s) listed below: 

Application 

Serial No. Filed 



I hereby claim the benefit under Title 35, United States Code, §120 of any United 
States application(s) listed below and of any Patent Cooperation Treaty international applica- 
tion^) designating the United States listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in said prior application(s) in the manner 
required by the first paragraph of Title 35, United States Code, §112, I acknowledge my duty 
to disclose all information known to me to be material to patentability as defined in Title 37, 
Code of Federal Regulations, §1.56 which became available between the filing date(s) of the 
prior appiication(s) and the national or Patent Cooperation Treaty international filing date of 
this application: 

Application . Status (Pending, Aban- 

Serial No. Filed doned or Patented) 



I hereby appoint the following: 
PHILIP P. MCCANN 
THOMAS C. DOYLE 
GABRIEL LOPEZ 
HESNA J. PFE1FFER 
MILES B. DEARTH 
SCOTT E. HANF 



Reg. NoJ30,919 
Reg. No. 22,340 
Reg. No.~287440 
Reg. No. 22,640 
Reg. No. 35,115 
Reg. No. 38,906 
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I hereby appoint the following (cont.): 
SUSAN JACKSON 
ANDREW F. SAYKO, Jr. 

respectively and individually, as my attorneys and/or agents, with full power of substitution 
and revocation, to prosecute this application and to transact ail business in the Patent and 
Trade-mark Office connected therewith. Please address all communications to: 
PHiyPJ' JWCCA^ Building 5200, 

Charlotte, NC28217, whose telephone number is 704-559 6121 . ~ 



i hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 
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Reg. No. 22,827 



IMPORTANT: Before this declaration is signed, the patent application (the 
specification, the claims and this declaration) must be read and understood by each 
person signing it, and no changes maybe made in the application after this 
declaration has been signed. 



Sole inventor or 
first joint inventor: 



Full name 

Signature 
Date 

Citizenship 
Residence 
P.O. Address 



Jan MALIK 



4£L 



Slovak Republic^ 

17, rue Charles Peguy, F-68300 SJJ_ouis , France 
Same as above - 
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Second joint inventor, 

if any: _ v Full name 

Signature 
Date 

Citizenship 

Residence 
P.O. Address 



Klaus STOLL 



German ^ 

Am Sonnenrain 18. D-79589 Binzen, Germany 
Same as above r~, 



Third joint inventor, 

if any: _ Full name 

" Signature 
Date 

Citizenship 

Residence 
P.O. Address 



An dreasJTH UERM El 

German 

2, Rue Chancel, F-68330 Huningue, France 
Same as above , 



Fourth joint inventor, 

if any: Full name 



Signature 
Date 

Citizenship 
Residence 
P.O. Address 



Same as above 



Fifth joint inventor, 

if any: Full name 

Signature 
Date 

Citizenship 

Residence 
P.O. Address 



